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bundle on exit from the twister, and the whole is then 
twisted in a double-twist bunching machine. 
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PRODUCTION OF STEEL CORD 

The invention relates to a method and apparatus for 
producing a steel cord and in particular a cord construc 
tion suitable for the reinforcement of elastomeric arti 
cles, such as for example rubber tires. 

Previously there has been known a regular single 
bundle cord, in which a core and one or more surround 
ing layers can be distinguished, the whole being twisted 
with a same twist pitch p in one single operation. This 
cord has the advantage of compactness and low fretting 
wear, and the possibility of being made in one single 
continuous operation on a double-twist bunching ma 
chine. However this cord suffers from the problem of 
core migration when used in tyres. One or more core 
?laments begin to shift lengthwise, emerging at one end 
of the cord and puncturing through the rubber. For that 
reason it is preferred to depart from perfect regularity 
of the ?laments, with one or more ?laments of the core 
having another pitch q than the general pitch p of the 
other ?laments of the cord. But such an irregular cord 
can however no longer be made in one continuous oper 
ation on a double~twist bunching machine, as was the 
case for the regular single bundle cord. 
Viewed from one broad aspect there is herein dis 

closed a method of producing steel cord comprising a 
core and at least one layer of ?laments twisted with the 
same pitch p around the core, the core having a struc 
ture comprising a ?rst number m of ?laments, and a 
second number n of ?laments in an m+n—con?gura 
tion with a twist pitch q different from the twist pitch p 
comprising the steps of twisting ?laments together into 
a core bundle by means of a twister in which each un 
winding coil for a ?lament of said ?rst number m is 
location inside the rotor of said twister, bundling said 
core bundle that leaves the twister together with a num 
ber of ?laments travelling at the same speed as said core 
bundle and forming a layer around it, and leading the 
resulting ?lament bundle into a double-twist bunching 
machine, having a winding-up spool located inside the 
?yer. 
By an m+n-con?guration with a twist pitch q it is 

meant that all the ?laments of the ?rst number m are 
twisted with a twist pitch q around all the ?laments of 
the second number n. The number of ?laments in each 
group In or n is at least one. The ?laments of one group 
if their number is more than one, are not necessarily 
twisted with respect to each other with that same twist 
pitch q. Most often the ?laments of the group m can for 
instance be parallel (this means an in?nite twist pitch), 
whereas the ?laments of the group 11 ca be twisted with 
respect to each other with the same twist pitch p as the 
?laments of the layer, so that these do not depart from 
the regularity of pitch of the majority of ?laments and 
form a line contact with the adjacent ?laments of the 
layer. 
The unwinding coil or coils for the ?laments of the 

second number n, can be located inside or outside said 
rotor, depending on the desired core structure, but they 
will preferably be located outside the rotor. 
Viewed from another broad aspect there is herein 

disclosed apparatus for producing steel cord comprising 
in sequence a twister with at least two unwinding spools 
and adapted for continuously delivering a ?lament bun 
dle at its exit, a bundling device associated with an 
unwinding unit and adapted for unwinding and bun 
dling a number of ?laments together with the ?lament 
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2 
bundle leaving said twister, and a double-twist bunch 
ing machine comprising a winding-up spool inside its 
?yer, adapted to receive at its entrance the resulting 
bundle leaving said bundling device. 

It is possible to pass said core bundle with said layer, 
on its way from the bundling device to the entrance of 
said double-twist bunching machine, through an addi 
tional bundling device, and to guide an additional num 
ber of ?laments from an additional unwinding unit to 
join said core bundle with its layer to form an additional 
layer. The resulting cord will then have two layers of 
?laments, twisted with the same pitch p around the 
core. A similar use of a further additional bundling 
device and a further additionoal layer of ?laments will 
provide a cord with three layers around the core, and so 
on. One or at most two layers are however preferred. 
By “layer” is meant a group of ?laments which, in 

cross-section, show a concentric disposition of the ?la 
ment cross-sections. But it is not necessary tht the ?la 
ments for a layer be suf?cient in number to form a 
closed layer around its core. The failing of one or two 
?laments may be desirable to improve the rubber pene 
tration in the core and hence, the resistance to corro 
sion. 

The twister for the core ?lament is preferably a dou 
ble-twist bunching machine, in which each unwinding 
coil for a ?lament of the ?rst number m is located inside 
the flyer and in which preferably each unwinding coil 
for a ?lament of said second number n is located outside 
the flyer, as will be shown hereinafter. 
The twister can however also be a twister according 

to another principle, e.g. a single-twist stranding ma 
chine or a tubular stranding machine, as will also be 
shown hereinafter. 
Some embodiments of the above broad aspects will 

now be described, by way of example, with reference to 
the accompanying drawings in which: 

FIG. 1 shows the winding-up part of apparatus ac 
cording to one embodiment. ' 

FIG. 2 shows the bundling device of apparatus ac 
cording to one embodiment. 
FIG. 3 shows a twister in the form of a double-twist 

bunching machine. 
FIG. 4 shows schematically a ?rst way of loading the 

twister with unwinding bobbins, when the core to be 
obtained comprises three ?laments. 
FIG. 5 shows schematically a second way of loading 

the twister when the core to be obtained comprises 
three ?laments. 
FIG. 6 shows schematically apparatus for laying two 

layers of ?laments. 
FIG. 7 shows a single-twist stranding machine, which 

can be used for the twister instead of a double-twist 
bunching machine of FIG. 1. 
FIG. 8 shows another type of twister. 
The apparatus comprises three main units, shown in 

FIGS. 1, 2 and 3 respectively, these three ?gures being 
intended to be in sequence together from left to right. 
During manufacturing, the ?laments travel generally 
from right to left in the drawings. 
FIG. 1 shows the winding-up unit, which is in the 

form of a double-twist bunching machine 10. The dou 
ble-twist bunching machine comprises a ?xed frame 11, 
a rotor 12, mounted in said ?xed frame for rotation, a 
cradle 13, freely rotatable inside the rotor around the 
same axis of rotation as the rotor so as to remain station 
ary when the rotor rotates, the cradle 13 comprising a 
creel for one or more spools 29 so designed that the 
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rotor can freely rotate around the cradle, the rotor 
comprising at least one ?yer 26, adapted to guide the 
?lament from the axis on one side of the machine over 
the cradle back towards the axis on the other side of the 
machine. In this embodiment, the machine 10 is pro 
vided with only one spool 29, arranged to be operable 
as a winding-up spool, and with a drawing capstan 28, 
so that the machine is arranged as a winding-up unit. 
The rotor 12 is mounted in this case between two coax 
ial bearings 14 and 15 and driven by electric motor 16 
through gearing 21. The cradle 13 is mounted between 
two bearings 17 and 18 which are coaxial with bearings 
14 and 15. ‘ 
FIG. 3 shows a twister for the core ?laments. In this 

example, it is in the form of a double-twist bunching 
machine 50, with its ?xed frame 51, a rotor 52, a cradle 
53 comprising a creel inside the rotor for a number of 
spools 59, in this example four, arranged in order to be 
operable as unwinding spools. In this example, the 
twister also comprises a ?xed creel 70 for a number of 
unwinding spools 69, located outside the rotor 52 of the 
double-twist bunching machine 50. In this example, the 
rotor 52 comprises two ?yers 61 and 66, diametrically 
opposite to each other with respect to the axis of rota 
tion, for guiding the ?lament from the axis on one side 
of the machine over the cradle back towards the axis on 
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the other side of the machine. The rotor 52 is driven by , 
means of an electric motor 56 through the gearing 48. 

In this embodiment, the twister comprises means for 
mounting four spools 59 inside the rotor 52, and means 
for mounting four spools 69 outside the rotor 52, so that 
all combinations can be made of one to four ?laments of 
the ?rst number m of core ?laments with one to four 
?laments of the second number n of core ?laments. In 
the drawing, only two spools 59 are shown mounted 
inside the rotor, and three spools 69 outside, so that in 
this example, it is intended to provide a cord with a core 
of two ?laments twisted with a pitch q around three 
other ?laments. The difference between this twist pitch 
q and the twist pitch p of the ?laments of the surround 
ing layer will be determined by the rotation speed of the 
machine 50. 
FIG. 2 shows a bundling device 30 where a layer of 

eleven ?laments 5 is laid around the core bundle 4, after 
the latter has left the twister 50. To this end, the core 
bundle 4 is led through a twisting-head 32, where the 
?laments 5 for the surrounding layer are guided along a 
distributor plate 34 for forming ?xed converging paths 
33 to join the core bundle 4 and to travel further with 
said core bundle at the same speed. The ?laments 5 are 
drawn off from a number of individual unwinding 
spools 39, located on a ?xed creel 40. After leaving the 
twisting-head 32, the ?lament bundle 6, comprising the 
core bundle surrounded by its layer of ?laments, is 
further led towards the winding-up unit of FIG. 1. 

In FIG. 3, the ?laments are unwound from their 
respective individual spools 69 and are made to con 
verge towards an opening in a guiding plate 68 where 
they are bundled. From there, the bundle 2 enters the 
rotor 52 through bearing 55 and axially from right to 
left and is further guided over a pulley 67 inside the 
rotor axis towards the ?yer 66 which leads the bundle 
over the cradle 53 towards the axis of the rotor at the 
left side, and there the bundle is guided over a pulley 65 
where its direction of travel is reversed from left to 
right. The bundle 2 then travels axially, through bearing 
57 of the cradle 53 and enters the cradle, where it passes 
straight on through a distributor plate 64 and a twisting 
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4 
head 63. At the same time, the ?laments 3 are unwound 
from spools 59in the cradle, and are led via a number of 
openings in distributor plate 64 towards the twisting 
head 63, where they come to join the bundle 2, and form 
together the core bundle 4. This core bundle travels 
further from left to right, and leaves the cradle axially 
through bearing 58 back into the right side of the rotor 
52. Inside the axis of the rotor at the right side, the core 
bundle is guided over a pulley 62 where its direction of 
travel is reversed from right to left again, and passes 
through the ?yer 61, over the cradle 53 towards the axis 
of the rotor at the left side. And there, the core bundle 
is led, over a pulley 60 inside the axis of the rotor, in an 
axial direction from right to left through bearing 54, to 
leave the machine 50. 
The core bundle then enters the bundling device 30 

on FIG. 2, in which eleven ?laments 5 come to join the 
core bundle, forming in the twisting-head 32 a layer 
around the core. To this end, the ?laments 5 pass 
through individual openings in a distributor plate 34, in 
which the openings are equally distributed in a circle 
around a central opening for the core bundle 4. The 
?nal bundle 6 with all the ?laments for the cord, after 
leaving the twisting-head 32, then travels further 
towards the winding~up unit 10. 

In the winding-up unit (FIG. 1), the cord bundle 6 
enters the rotor of the double-twist bunching machine 
10, axially from right to left through bearing 15 of the 
rotor 12. Within the rotor, the bundle 6 passes over a 
pulley 25 and is led, via ?yer 26 of the rotor, over the 
cradle 13 towards the left side of the rotor, where its 
direction of travel is reversed, by means of pulley 27 
inside the axis of the rotor, so that the bundle 6 travels 
axially from left to right through bearing 17, and enters 
cradle 13. There the bundle is drawn by a capstan 28 
and wound up on winding-up spool 29. The capstan 28 
is driven in synchronism with rotor 12, and draws the 
?laments through the machine, so as to determine the 
travelling speed V. The proportion of this travelling 
speed to the speed of rotation r1 of the rotor determines 
the pitch p. 
The way in which the different ?laments for the 

cords are twisted can be more easily explained ?rstly by 
assuming that the guiding pulleys and other guiding 
members do not allow the ?laments and the core to 
rotate around their longitudinal axis. Under this as 
sumption, the places where certain amounts of twist are 
given are well localized. The rotors of both double 
twist bunching machines 10 and 50 are assumed to ro-i 
tate in the same sense, as indicated by the arrows 8, 
respectively 9, but with different rotation speeds r1 and 
r2 respectively. The bundle 2 of three ?laments 1 
receives between guiding plate 68 and twisting-head 63 
a twist pitch 

V 

in the S-direction. In the twisting-head 63, two addi 
tional ?laments 3 come to join the bundle 2 to form the 
core bundle 4. And between twisting-head 63 and twist 
ing-head 32, the core bundle 4 receives a twist pitch 

in the Z-direction. The result is, that in the core, the 
original bundle 2 of ?laments coming from the spools 69 
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untwists again and that the core bundle 4, when enter 
ing the twistinghead 32 has three untwisted ?laments 
around which two ?laments, those coming from spools 
59, are twisted with a twist pitch of 

V 

in the Z-direction. In twisting-head 32, the ?laments 5 
for the layer around the core, come to join the core 
bundle 4, and the resulting bundle 6 receives, between 
twisting-head 32 and drawing capstan 28, a twist with a 
twist pitch of 

V 

in the S-direction. As a result, all the ?laments which 
were untwisted when entering the twisting-head 32, i.e. 
those coming from creels 40 and 70, have a twist pitch 

p: 2r1 

around each other in the S-direction, and the two ?la 
ments coming from inside the rotor of twister 50 are 
twisted around the three ?laments coming from creel 
70, with a twist pitch in the S-direction of 

In this way, the difference of pitch between p and q can 
be accurately controlled by the speed of rotation of 
twister 50. 

In reality however, the guiding members and pulleys 
are not made so as to prevent rotation of the guided 
?lament or bundle around its longitudinal axis. The 
result is that the twists are not given at the exact loca 
tions as explained above. This results into the fact that, 
for instance, the locations where opposite twists are 
given, can travel towards each other and meet each 
other so that the opposite twists cancel each other and 
are never given, or only partly, to the extent that rota 
tion of the ?laments and bundles is allowed. It is even 
possible, not only not to prevent rotation, but to pro 
mote rotation by the use of rotating pulleys which drive 
the bundle into rotation around its axis. It is possible in 
this way, for instance, to drive the bundle 6, between its 
exit from twisting-head 32 and its entrance into the 
double-twist buriching machine 10, with a rotation 
speed of Zn around its axis in the same sense as the rotor 
of machine 10, in order to ensure that the location 
where the twist pitch p is given be shifted completely 
up-stream towards the twisting-head 32. It is also possi 
ble to drive only the core bundle 4, on exit from the 
twister 50, with the rotation speed of Zn, in order to 
ensure that the location for the twists in the core bundle 
be completely shifted upstream towards the twister 50, 
so as to meet the location for opposite twists of twister 
50. 
The twister according to FIG. 3 can be used in other 

ways for making cords of the same type, as schemati 
cally shown in FIGS. 4 to 6. 

In the cases when the core has three ?laments for 
example, the spools for the core can be mounted in the 
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6 
twister 50 of FIG. 3 as shown in FIG. 4. The ?rst group 
comprising m=l ?lament 3 and its unwinding spool is 
mounted inside the rotor, whereas the second group 
comprises n=2 ?laments 1 and its unwinding spools is 
mounted outside the rotor. The result will be a cord 
with a core in which the ?laments 1 have a twist pitch 
p around each other, and that the ?lament 3 will be 
twisted around the ?laments 1 with a twist pitch q. The 
spools for the second group of n=2 ?laments can also 
be mounted inside the rotor (FIG. 5). The result will be 
a cord in which the three ?laments 3 are twisted around 
each other with a twist pitch q. Also in this case, a ?rst 
number of m=l ?lament and a second number of n=2 
?laments can still be distinguished in the core, in which 
the ?laments of the ?rst number are twisted around the ' 
?laments of the second number with the twist pitch q. 
.The same applies, mutatis mutandis, when the core has 
only two ?laments. One of the spools is then always 
mounted inside the rotor, and the other can be mounted 
either inside, or outside the rotor. The result will still be 
a cord with a core of m=l and n=l ?laments, the m 
?laments being twisted around the n ?laments with a 
twist pitch q. 
FIG. 6 shows how to make a cord with two layers 

around the core. The machine comprises, between the 
bundling device 30 of FIG. 2 and the entrance of the 
double-twist bunching machine 10 of FIG. 1, an addi 
tional bundling device 37, comprising an additional 
twisting-head 35 associated with an additional ?xed 
unwinding unit (not shown but similar to creel 40 and 
distributor plate 34 of FIG. 2) adapted for unwinding 
and guiding an additional number of ?laments along 
?xed converging paths 36 towards the additional twist 
ing-head 35 for forming the second layer. In this way it 
is possible to make e.g. a 3 +9+ l5—-structure, in which 
the two layers of nine and ?fteen ?laments have the 
same twist pitch p, and in which the three ?laments of 
the core depart from the regular twisting structure in 
which they would also be twisted together with the 
twist pitch p. Instead, in the cord may by this embodi 
ment, the three core wires can be divided in two groups 
1+2 in which the ?rst group is twisted around all the 
?laments of the second group with a twist pitch q, dif 
ferent from the twist pitch p of the layer. 
The twister for the core ?laments does not have to be 

a double-twist bunching machine as shown in FIG. 3. It 
can also be, for example, a single-twist stranding ma 
chine 80, as shown in FIG. 7. This is a machine which 
comprises a ?xed frame 81, a rotor 82, mounted in said 
?xed frame to be driven into rotation, a number of cra 
dles 83 (at least one) comprising an unwinding spool 89 
and, freely rotatable inside the rotor around the same 
axis of rotation as the rotor so as to remain stationary 
when the rotor rotates, the cradles, if more than one, 
being aligned along said axis of rotation from an up 
stream side (this is the right side in FIG. 7) to a down 
stream side, a number of ?lament guiding paths 84, each 
one being adapted to guide the ?lament of one of said 
unwinding spools 89 over any downstream cradle 
towards the circumference of the rotor at the down 
stream side, and further towards a common twisting 
head 85 for all the ?laments. The rotor most often has a 
tubular form. 

It is known that in such single-twist stranding ma 
chine, the ?laments 3 coming from the spools 89 on the 
cradles 83 receive one twist around each other per 
revolution of the rotor 82, and that the individual ?la 
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ments do not receive any twist around their own axis. In 
contrast herewith a double-twist bunching machine 50 
as in FIG. 3 gives the ?laments 3 coming from the 
spools 59 on the cradle 53 two twists around each other 
per revolution of the rotor 52, and the individual ?la 
ments receive two twists around their own axis. 

In the example of FIG. 7, the machine also comprises 
a same ?xed creel 70 for a number of unwinding spools 
69 as in FIG. 3, located outside the rotor 82 of the 
single-twist stranding machine 80. In this example, the 
rotor 82 further comprises an additional guiding path 
86, adapted for guiding the ?laments 1 from the axis at 
the upstream side of the machine, over the cradles 83, 
towards the axis at the downstream side of the machine. 

In the example of FIG. 7, the twister comprises 
means for mounting two spools 89 inside the rotor 82, 
and means for mounting four spools 69 outside the ro 
tor, so that all combinations can be made of one to two 
?laments of the ?rst number m of core ?laments with 
one to four ?laments of the second number n. In FIG. 7, 
there are two spools 89 inside, and three spools 69 out 
side the rotor, so that the result of the whole process 
will be a cord in which all the ?laments coming from 
creels 40 (FIG. 2) and 70 (FIG. 7) have a same twist 
pitch p around each other, and in which the ?laments 
coming from inside the rotor of twister 80 are twisted 
around the three ?laments coming from creel 70 with a 
twist pitch q which is different from the twist pitch n of 
the surrounding layer. 

In cases when the core has only two ?laments, one of 
the unwinding spools is always mounted inside the rotor 
82, and the other unwinding spool can be mounted 
either inside or outside the rotor. 
The unwinding spools, especially those outside the 

rotors (39, 69), can each comprise an individual double 
twist ?yer arm. Each individual wire is then unwound 
from its spool over such individual ?yer arm, which 
rotates at the necessary speed to impart the ?lament, on 
unwinding, an individual twist around its own axis of 
the same value but of the opposite sense as the individ 
ual twist which the ?lament will receive during the 
remainder of the process towards the winding-up spool. 
The notion of a twister with a rotor having 111 spools 

inside the rotor does not mean that the unwinding 
spools have to be mounted in a cradle inside the rotor. 
There are cases in which the unwinding spools can be 
?xed, as shown in FIG. 8. The unwinding spools 99 are 
still inside the rotor, because the rotor 92 rotates around 
the spools. 
The twister 90 according to FIG. 8 comprises a ?xed 

frame 91 in the form of an axle on which two (m=2) 
spools 99 are mounted. A rotor in the form of an arm 92 
rotates around the axle for drawing off the ?laments 3 
from the spools and guiding them towards the axis at 
the upper side of the axle, over pulley 94, through the 
core of the axle and of the spools 99, towards pulley 95 
at the lower side of the axlw. At pulley 94 however two 
(n=2) ?laments 1, coming from two spools 69 outside 
the rotor 92, join the ?laments 3, and also pass the core 
of the axle and of the spools 99 towards pulley 95, 
where the resulting core bundle 4 leaves the twister 90. 
The twist pitch q will here be determined by a number 
of factors : the rotational speed of the arm 92, the linear 
speed at which the core bundle 4 is drawn out of the 
twister and the ?lling degree of the coils 99. The coils 
99 can also be mounted, instead of being ?xed, in a way 
so as to rotate around their own axis. 
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8 
It is clear that the invention is not limited to the exam~ 

ples given hereinabove, and that all parts of the machine 
or process can be replaced by an equivalent without 
departing from the scope of the invention. The inven 
tion is speci?cally not limited to a twist pitch q which 
would not be in?nite, i.e. both groups of wires of the 
core can run besides each other, and the twist pitch q is 
then in?nite, which is a twist pitch different from the 
twist pitch p of the surrounding layer. Similarly, a twist 
pitch q, which has the same absolute value as the twist 
pitch p of the surrounding layers, but which has an 
opposite sense, is to consider as a twist pitch-p, and 
consequently, different from twist pitch p. 
Nor is the invention limited to any speci?c form of 

what is called here a “twisting-head”. This is in general 
any device capable of bundling the ?laments together 
and let them pass: this can be an ori?ce in a die or a 
plate, as well as, e. g. the groove of a guiding pulley. The 
?laments do not necessarily all join the core bundle at 
the same point, in so far as they are ?nally bundled 
together with the core and form a layer around it that 
travels at the same speed as the core bundle towards the 
entrance of the double-twist bunching machine 10. 
Thus it will be seen that, at least in preferred forms, 

there is disclosed a method and apparatus by which a 
speci?c family of irregular cords can be made in one 
continuous process from the individual unwinding coils 
towards the windingup coil of the ?nished cord. By 
means of this method in its preferred forms, all the 
?laments which keep the general pitch p and do not 
depart from the regularity of twist pitch (and this is the 
vast majority of the ?laments) can have their unwinding 
coils outside the rotating parts of the machine, so that 
these parts can be designed as small as possible. 
The steel cord produced by the method disclosed 

hereinabove, at least in its preferred forms, is suitable 
for the reinforcement of elastomeric articles, such as for 
example rubber tyres. The method and apparatus will 
therefore be adapted for ?laments for such use which 
have in general a diameter ranging from 0.03 to 0.80 
mm, a tensile strength of at least 2000 N/mm2 and an 
elongation at rupture of at least 1%. 
The steel cord construction disclosed herein forms a 

family of irregular cords, which can be made in a single 
continuous process. 
We claim: 
1. A process of producing a steel cord in a ?rst 

twister, said cord comprising a core and at least one 
layer of ?laments, twisted with the same twist pitch p 
around the core, the core having a structure comprising 
a ?rst number m of ?laments, and a second number n of 
?laments in an m+n con?guration with a twist pitch 1 
different from the twist pitch p, comprising the steps of 
twisting ?laments together into a core bundle by means 
of said twister having a rotor including a plurality of 
unwinding coils therein, in which each unwinding coil 
for a ?lament of said ?rst number m is locate inside the 
rotor of said twister, bundling said core bundle that 
leaves the twister at a ?rst speed together with a num 
ber of other ?laments from an associated bundling de 
vice, said other ?laments travelling at the ?rst speed and 
forming a ?lament bundle therewith, and leading the 
?lament bundle into a second twister arranged as a 
double-twist bunching machine and as a winding up 
unit having at least one ?yer and a winding up spool 
located inside the flyer mounted therein. 
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2. A method according to claim 1, in which each 

unwinding coil for a ?lament of said second number n is 
located outside the rotor of said twister. 

3. A method according to claim 1 in which said ?la 
men_t bundle, after receiving said other ?laments and 
before being led into the second double-twist bunching 
machine comprising said winding up spool, is bundled 
together with a further number of ?laments travelling in 
parallel and at said ?rst speed and forming an additional 
layer around said ?lament bundle. 

4. Apparatus for producing a steel cord comprising in 
sequence: a ?rst twister with at least two unwinding 
spools and adapted for continuously delivering a core 
bundle at an exit thereof, a bundling device including an 
unwinding unit adjacent said twister and adapted for 
unwinding an bundling a number of other ?laments 
together with the core bundle leaving said twister to 
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form a ?lament bundle, and a second twister arranged 
or a double-twist bunching machine and as a winding 
up unit comprising a ?yer having a winding-up spool 
therein and adapted to receive at an entrance thereof 
the ?lament bundle leaving said bundling device. 

5. Apparatus according to claim 4, in which said 
twister comprises a creel for a number of unwinding 
spools located outside said twister. 

6. Apparatus according to claim 4 comprising be 
tween said bundling device and the entrance of the 
second double twist bunching machine comprising said 
winding-up unit, an additional bundling device associ 
ated with an additional unwinding unit and adapted for 
unwinding and bundling a further number of ?laments 
together with said ?lament bundle. 
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